SUMMARY A continuous numerical scale for determining the degree offibrosis in lung specimens was devised for correlation with other pulmonary variables such as lung function tests or mineral burden. Grading was scored on a scale from 0 to 8, using the average of microscope field scores. The system allows fibrosis to be measured in small samples of tissue (1 cm) which can provide a detailed description of the changes in a lung, currently not possible with most existing methods.
Quantitative assessment of interstitial pulmonary fibrosis is usually carried out in simple broad categories. Beattie Simple method ofestimating severity ofpulmonaryfibrosis on a numerical scale repeatability of the scoring system for each of the observers. Table 2 also gives the mean score for each observer on each occasion, and the difference between them, which was significantly different from zero for three of the five observers.
INTEROBSERVER VARIABILITY
One way analysis of variance for each set of scores (first and second) separately gave estimates of the variance components, which were similar for the two sets, and so were averaged. The variability between photographs was 4-27 and between observers (within photos) was 1-41, with a mean score of 3-06. The within photo standard deviation of 119 measures the reproducibility of the scoring system when used by different observers. There was found to be a highly significant difference between the mean scores for the five observers (F4388 = 26 3 p < 0-0001).
Discussion
The repeat scoring of sections by a single observer shows that the method is capable of good repeatability in the hands of an experienced reader, with a coefficient of variation under 10%. When scores for individual photographs were compared, greater variability was observed-to be expected when dealing with individual scores rather than means. When averaging over n observations, the standard deviation is reduced by a factor of Vn. Typically, the fibrosis score for a section is obtained from the mean of 20 to 50 fields. Intraobserver variability for individual scores was consistent with that for fibrosis scores when this is taken into account, except for observer 5. Only observers 1 and 3 showed no significant difference between the means of all 98 scores on the two occasions.
There was appreciable interobserver variation, with a highly significant difference between the mean scores and a variability about two to three times greater than intraobserver variability. Observer 3 (TA) was experienced in the method but the other four people had not used the scoring procedure before these tests. Further experience and discussion of difficult fields would probably have improved their performance.
To measure reliability (repeatability and reproducibility) we just used the residual (within photo) standard deviation. Another measurement which is often used is the intraclass correlation coefficient s'/(s' + s4). This is only appropriate, however, when observations are made on a random sample from the population to which the measurement will be applied.5 This was not the case in this study as the photos were chosen to give a good-spread across the scale from 0 to 8. Consequently, the variability between photo sB was larger than it would be with a random sample and the intraclass correlation coefficient is inflated. For example, it gave values of repeatability ranging from 0-78 to 0 91 for the five observers and reproducibility of 075 between all observers. Previous schemes for estimation of lung fibrosis have primarily been devised for assessment of asbestosis. Even where it is claimed that the scheme is applicable to fibrosis of other aetiology,34 the histological criteria used are closely based on the progression of the lesions of asbestosis and are not necessarily applicable to other fibrotic diseases. In contrast, the present method recognises basic histological changes in individual microscope fields, which are common to a wide variety of fibrosing pulmonary conditions, and it is therefore as appropriate in non-occupational diseases such as idiopathic fibrosing alveolitis as it is in asbestosis.
The main advantage of our method is that it permits fine gradation offibrosis. The averaging of field scores gives a continuous numerical scale from 0 to 8 which can be correlated mathematically with other measurements expressed on a continuous scale for example, mineral dust concentrations or lung function tests. Previous schemes have provided for the assessment of the extent of fibrosis in a lung, when whole lungs are available for study, but again only in very broad categories. The present method allows fibrosis to be measured in quite a small sample of tissue (1 cm) and is thus applicable to biopsy specimens. Great caution should be used in extrapolating the score in a biopsy specimen to the whole lung because ofthe small size of the sample and the wide variation possible in severity of fibrosis within the same lung. In the case of necropsy lungs, however, it would be quite feasible to take a large number of samples systematically from a lung and map the extent and severity of fibrosis for correlation with, say, results of chest radiographs or isotope scans. Such a detailed description of the changes in a lung is not possible with most existing methods.
